Flavonoids are a group of polyphenolic compounds, which are widely distributed throughout the plant kingdom. Flavonoids of different classes exhibited various pharmacological and biological activities. The present study was undertaken to investigate the total flavonoids and antioxidant effect of Spilanthes acmella leaves. The ethanol extract of Spilanthes acmella leaves were prepared and performed its phytochemical screening. The total flavonoids and polyphenol were investigated to quantify the presence of polyphenol compounds. The 2,2-diphenyl-1-picryl-hydrazil stable radical (DPPH) and Superoxide scavenging radical were used to determine extract antioxidant activity. The concentrations of flavonoids polyphenol in ethanol extract of Spilanthes acmella were 72.14 QE mg/gm and 84.52 GAE mg/gm, respectively. The extract exhibited the strongest antioxidant activity, with the lowest IC 50 -value for DPPH and Superoxide scavenging. The IC 50 value for DPPH and Superoxide scavenging were 134.11 µg/ml and 104.51 µg/ml, respectively. The strongest antioxidant activity of ethanol extract could be due to the presence of flavonoids and phenols.
Introduction
Flavonoids consist of a large group of polyphenolic compounds having a benzo-γ-pyrone structure and are ubiquitously present in plants. They are synthesized by phenylpropanoid pathway 1 .
Available reports tend to show that secondary metabolites of phenolic nature including flavonoids are responsible for the variety of pharmacological activities. The flavonoids are mostly used for the health benefits due to antioxidant properties. The hydroxyl group present in the flavonoids regulates the antioxidant activity by scavenging free radicals and/or by chelating metal ions [2] [3] [4] . The chelation of metals could be crucial in the prevention of radical generation which damage target biomolecules. The various studies reported protective effects of flavonoids against many infectious (bacterial and viral diseases) and degenerative diseases such as cardiovascular diseases, cancers, and other age-related diseases 5, 6 . The whole plants can be used in the treatment of dysentery and rheumatism. A decoction of the plant can be taken internally as a diuretic and able to resolve stones in the bladder, while a decoction of the roots can be used as a purgative. It is also used as a defensive medicine for scurvy and stimulates digestion. Besides these medicinal uses, the flower heads have been used as a spice for appetizers by the Japanese 7, 8 .
Spilanthes acmella L. belongs to the genus
The various extracts and active metabolites namely spilanthol (N-isobutyl-2E,  6Z,  8E- 9, 10 . Hence, the study was planned to estimate the total flavonoids and antioxidant activity of Spilanthes acmella leaves extract.
Materials and Methods

Plant collection
The fresh leaves of Spilanthes acmella were collected from the 
Preparation of the crude extracts
The powder of the leaves of Spilanthes acmella, was packed in the Soxhlet apparatus and extracted with ethanol, until the completion of the extraction. The extract was filtered while hot, and the resultant extract was distilled in vacuum under reduced pressure in order to remove the solvent completely, and later dried in a desiccator. After that ethanol extract of leaves was kept in air tight container for further study.
Preliminary Phytochemical analysis
The extracts were analyzed by the following procedures. To test for the presence of the alkaloids, saponins, tannins, Terpenoids, flavonoids, glycosides, volatile oils and reducing sugars. 
Test for alkaloids
Test for saponins
Take small quantity of alcoholic and aqueous extract separately and add 20 ml of distilled water and shake in a graduated cylinder for 15 minutes lengthwise. A 1cm layer of foam indicates the presence of saponins. 
Test for Glycosides
Test for carbohydrates and sugars
Test for flavonoids
Test for steroids
Test for triterpenoids
Noller's test: Dissolve two or three granules or tin metal in 2ml thionyl chloride solution. Then add 1ml of the extract into test tube and warm, the formation of pink colour indicates the presence of triterpenoids [11] [12] [13] .
In vitro antioxidant activity
Total flavonol content
Flavones and flavonols contents were analyzed by the colorimetric method. 9.8 ml of the prepared extract was mixed with a 10% solution of aluminum chloride (200 μl). After 30 min, absorption was measured at a 425 nm wavelength. The amount was calculated using quercetin calibration curve. The results were expressed as the quercetin equivalent (QE) mg per 100 ml of the sample.
Total polyphenol content
Total polyphenol content was determined using colorimetric method. 2.0 ml of the prepared extract was oxidized using Folin -Ciocalteu reagent (400 μl), and sodium carbonate solution (75 g/l) was then added to the reaction mixture to reach a 10.0 ml volume. After 2 h, the suspension was centrifuged for 10 min at 5000 rpm, and absorption was measured at a 760 nm wavelength. The amount was calculated using the gallic acid calibration curve. The results were expressed as gallic acid equivalent (GAE) mg per 100 ml of the sample.
Hydrogen-donating activity
This assay was used in many studies for testing antioxidant In this study, methanolic solution of DPPH (100 mM, 2.95 ml), 0.05 ml of extracts dissolved in methanol was added at different concentrations (50-250 µg/ml). Reaction mixture was shaken and after 30 min at room temperature, the absorbance values were measured at 517 nm and converted into percentage of antioxidant activity (% AA). Ascorbic acid was used as standard.
The degree of discoloration indicates the scavenging efficacy of the extract, was calculated by the following equation [13] [14] [15] .
% AA = 100 -{[(Abs sample -Abs blank ) x 100] / Abs DPPH }
Superoxide scavenging activity
Superoxide scavenging (SOD) was carried out by using alkaline which pure DMSO has been added instead of alkaline DMSO [13] [14] [15] .
Results
Phytochemical screening of extract
The phytochemical screening of Spilanthes acmella leaves powder of ethanol extracts demonstrated the presence of alkaloids, polyphenol, tannins, flavonoids and glycoside ( Table   1 ). The presence of these phytochemical components may be responsible for the various pharmacological activity of the plant leaves extract. 
Total polyphenol content of extract
The ethanol extract of Spilanthes acmella was evaluated for investigation of the total phenolic content concentrations in extracts. The total phenolic content of ethanol extract of Spilanthes acmella was found to be 84.52 GAE mg/gm (Table   2) .
Hydrogen-donating activity of extract
2,2-Diphenyl-1-picrylhydrazyl radical is a stable organic free radical with an absorption band at 517 nm. It loses this absorption when it accepts an electron or a free radical species, resulting in a visually noticeable discoloration from purple to yellow. As shown in table 3, ethanol extract of Spilanthes acmella strongly scavenged DPPH radical with the IC 50 being 134.11 µg/ml (Fig. 1) . The scavenging was found to dose dependent. Values are mean ± SEM of triplicate determinations 
Superoxide scavenging activity of extract
As it is a reactive oxygen species, superoxide has some damaging properties that can be imposed to the cells and DNA and subsequently invites various diseases. Thus, a proposal has been established to gauge the comparative interceptive ability of the antioxidant extracts to scavenge the superoxide radical. Table 3 Superoxide anion radical is one of the strongest reactive oxygen species among the free radicals and also very harmful to cellular components. It has been reported that flavonoids are found to be most effective antioxidants mainly because they can easily scavenge superoxide anions 17 . The results suggest that radical scavenging effect of extract is significant.
Conclusion
The findings of study indicates that Spilanthes acmella leaves extract contains large amounts of phenolic and flavonoids compounds and exhibits high antioxidant and free radical scavenging activities. The in vitro assays of antioxidant exhibit
Spilanthes acmella extract is a significant source of natural antioxidant, which might be helpful in preventing the progress of various oxidative stresses. Further studies are in progress for the isolation of active constituents responsible for antioxidant activity.
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